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Wireless Sensor Connectivity



“It’s not going to be people… , it’s going to be 
sensors, microcontrollers. Trillions of these will 
be connected to the Internet.”

Scott McNealy, SUN MICROSYSTEMS

“… there will be a day when a person makes use 
of tens of hundreds of telemetry devices per day 
without even knowing it.”                    

THE YANKEE GROUP REPORT

Industry Quotes



Industry Quotes

“Everyday devices … will be connected                   
[to the Internet], reporting on their usage        
and status. Each of these applications of digital 
information is approaching an inflection point ...”

Bill Gates, MICROSOFT



8Wire Installation Cost: 

$20-$50 per foot, more in some 
environments

8Often too expensive to wire – data is 
lost, efficiencies are impeded

8Wireless is easy to install

Wireless sensing:
cost benefits



The harsh reality –

Industrial wireless sensor applications



Applications

8Process control
8Oil & gas production
8Manufacturing
8Petro-chemical & refineries 
8Industrial sensors:                        

temperature, pressure, flow, level 
8Energy management
8Tank level monitoring
8Waste water management
8Utility AMR
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Wireless Sensing: Spread Spectrum 
Radio Technology Comparison

Remote MonitoringPANs/MobilityWireless EthernetTarget Application

Proprietary Multi 
Sourced

YesYesVendor Diversity

HighMediumLowMultipoint Coexistence 
Capability

YesYesYesISM Band

De-FactoYesYesStandardized

MediumLowLowBuilding Penetration & 
Propagation

MediumHigh*High*Band Crowding

-40C to +85CN/AN/ATemp Range

1.2mile10M-100M100M-300MRadio Range 
(maximum: RX at 8ft)

-110dBm-70dBmVariousReceiver Sensitivity

Low  19.2KbpsHigh  1MbpsHigh  5-11 MbpsData Rate

DSSSFHSSDSSSSS Modulation

900MHz2.4GHz2.4GHzFrequency

Axonn 900MHzBluetoothWLAN-802.11bTechnology

* Hundreds of millions of devices are forecasted to be in use by end 2002 (Source: www.bluetooth.com)





900MHz Wireless Technology 
Highlights
8902--928MHz in 8 Channels (programmable 3MHz steps).
8CDMA & TDMA Operation.
8Unlicensed ISM Band Operation: Unrestricted Transmission 

(update) Rate.
8FCC Approved Now.
8868MHz European version: Modular compatibility.
850-250mW Output Power.
81 mile range (LOS).
8Receive Sensitivity – 110dBm @ 19.2Kbps data rate.
8DSP Based Anti-Jam & Interference Rejection.
8Intrinsically Safe RF Transmitter Endpoints: Class I, Div I.
8Integrated Antenna (external antennae optional)
8Battery operated transmitters (Life: 7years for                 

1min supervisory for 3Volt LiMnO2 battery)



900MHz Wireless Technology 
Highlights

8Industrial Temperature Range:  -40C to +85C.
8RF communications redundancy options incorporated
8Modular Radio, or Plug & Play options
8Conform to NFPA & FAA “Wire Equivalency”

Requirements
8Technology Foundation:

60 patents & Patents Pending.
Full Custom Mixed signal ASICS (multi-sourced)

8Comprehensive System Architecture
8Proven in the field now



Current high volume installations  
(roll-out phase)

8Tank level monitoring

8Fire & security

8Utility (AMR & load/distribution control)

8Energy management & sub-metering

8Waste water management

8HVAC control & commercial building controls

8More than 6,000,000 devices in field operation



Beta Installations

8Oil & gas production

8Transportation monitoring (railcar)

8Pressure sensing

8Parking meters

8Fleet monitoring (asset tracking)

8Vending



End products in use



End Products: 
Industrial wireless sensor applications

4-20mA

Pulse Counter

Contact Relay



End Products: 
Industrial wireless sensor applications

Wireless 
pH/ORP Sensor

Wireless 
Acoustic Level Sensor



End Products: 
Utility & energy management 
applications



Battery life & power consumption

3uA sleep current (still operating 
oscillator and monitoring inputs)

Uses small (2/3A size) 
cheap camera batteries

No external power required for 
transmitters

Battery status is sent in each 
transmitted message







The harsh reality –

Industrial wireless sensor applications
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Environmental Obstacles

Industrial Wireless Sensor Applications



Range - Outdoors



Construction 2000



Range Indoors

Receivers                

Parking Lot St
ai

rs

108’

≈ 46’

St
ai

rs

4th Floor

3rd Floor

2nd Floor

1st Floor

5th Floor Elevator 
Shaft

15’

75’



Reliability: Operation

8Operating Temperature Range

-40C to +85C

8Intrinsic Safety: Class I, DIV I

Needed for many sensing 
end-point applications



Reliability:   RF Communication

Multiple redundancy approaches used for             
RF communication reliability.

! Redundant transmissions: 

Burst of transmissions randomly spaced in time

! Redundant receivers: 

Overlapping coverage

! Antenna Diversity: 

Reduce fading effects

! Frequency Diversity:

Multiple frequencies to                                         
circumvent jamming sources



Transmitters

Digital Input Transmitter
Dimensions: 2.3” X 1.0”

AX620

Analog Input Transmitter
Dimensions: 2.37” X 1.2”

AX630



Receivers, Transceivers & Repeaters

8 channel 900MHz 
2.2” X 3.4” X 0.8”

AX550/AX552

AX420



Plug & Play RF Sensor Endpoints:

Intrinsically Safe: Class I, Div I
NEMA 4 Enclosure/ Custom enclosure
Integrated Antenna (external optional)
Battery Operated
Industrial Temperature Range:  -40C to +85C
Compatible with RF communications redundancy options
Standard Receiver & Repeater compatibility in                   

system architecture
Available Q4/01.

900MHz Spread Spectrum CDMA & TDMA

Inputs:
84-20mA
80/1-5Volts
80-10Volts

8Thermocouples 
(J, K, E, T)

8Pulse
8Contact Closure





The harsh reality –

Industrial wireless sensor applications



900MHz

8Leading provider of low cost 
spread spectrum RF technology 

8Developed portfolio of 60 patents 
& patents pending

8Placed over 6 million            
devices in the field

8Founded in 1985



8Wireless telemetry works – 6 million times and counting

8Wireless connectivity technology must be matched to 
application

8Economics will force pervasive wireless sensing in 
SCADA segments

8Wireless will ultimately drive into traditionally hard-
wired solutions

8It’s more than margin enhancement: wireless will cause 
transitions in traditional business practices 
(from fighting commoditization to winning 
customer loyalty)

Key considerations in choosing a wireless 
solution for sensing and control applications



Wireless 

data solutions 

that work®

Contact:
Gerard Hill  - gerhill@axonn.com


